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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 47-49 are rejected under 35 U.S.C. 102(b) as being anticipated by Bulovic 
(US 2004/0023010). 



Regarding claim 47, Bulovic discloses a phosphor material comprising a plurality of 
domains disposed on an organic film (paragraph 62), each domain comprising a plurality of 
luminescent semiconductor nanoparticles having a monodisperse size distribution (paragraph 
34). 

Regarding claim 48, Bulovic discloses a phosphor material wherein the organic film has a 
plurality of luminescent nanoparticles dispersed therein (paragraph 46). 



Regarding claim 49, Bulovic discloses a phosphor material wherein the luminescent 
nanoparticles dispersed in the organic film have a monodisperse size distribution (paragraphs 34 
and 46). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-5 and 13 are rejected under 35 U.S.C, 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821). 

Regarding claim 1, Srivastava discloses a light emitting device comprising: (a) a primary 
light source (figure 2, 1); and (b) a phosphor material (figure 2, 3, paragraph 50) which absorbs 
at least a portion of the primary light and emits a secondary light (paragraph 18), wherein the 
secondary light or the combination of the secondary light with the primary light comprises a 
white light (paragraph 19). 

Srivastava does not disclose the white light with a color rendering index of at least 90. 

Fink discloses Group IV semiconductor silicon nanoparticles to be used for the phosphor 
material (abstract), which is described in the Applicant's specification to get the color rendering 
index of at least 90, for the purpose of higher efficiency. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use Group IV semiconductor silicon nanoparticles to be used for the phosphor 
material to get the color rendering index of at least 90 disclosed by Fink in the light emitting 
device disclosed by Srivastava, for the purpose of higher efficiency. 
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Regarding claim 2, Srivastiva discloses all of the claimed limitations except for the white 
light has a color rendering index of at least 95. 

Fink discloses Group IV semiconductor silicon nanoparticles to be used for the phosphor 
material (abstract), which is described in the Applicant's specification to get the color rendering 
index of at least 95. The reason for combining is the same as for claim 1 above. 

Regarding claim 3, Srivastiva discloses all of the claimed limitations except for the white 
light has a color rendering index of 100. 

Fink discloses Group IV semiconductor silicon nanoparticles to be used for the phosphor 
material (abstract), which is described in the Applicant's specification to get the color rendering 
index of 100. The reason for combining is the same as for claim 1 above. 

Regarding claim 4, Srivastiva discloses all of the claimed limitations except for the 
device produces white light with an efficiency of at least 30 lm/w. 

Fink discloses Group IV semiconductor silicon nanoparticles to be used for the phosphor 
material (abstract), which is described in the Applicant's specification to get the white light with 
an efficiency of at least 30 lm/w. The reason for combining is the same as for claim 1 above. 

Regarding claim 5, Srivastiva discloses the primary light is ultraviolet (paragraph 54) or 
blue light (paragraph 11). 
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Regarding claim 13, Srivastava discloses the phosphor material has an emission profile 
comprising red, green, and blue emission peaks, since the emission profile comprising red, green, 
and blue emission peaks is an intrinsic property of the phosphor that is disclosed by Srivastava. 

Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821), in further view of Odaki (US 
2004/0145307). 

Regarding claim 6, Srivastava in view of Fink discloses all of the claimed limitations 
except for the primary light comprises wavelengths of from 320 nm to 480 nm and the secondary 
light has a lower energy than the primary light. 

Odaki discloses the primary light comprises wavelengths of from 320 nm to 480 nm and 
the secondary light has a lower energy than the primary light (paragraphs 9 and 56), for the 
purpose of generating blue or ultraviolet light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the primary light comprises wavelengths of from 320 nm to 480 nm and the 
secondary light has a lower energy than the primary light disclosed by Odaki in the light emitting 
device disclosed by Srivastava, for the purpose of generating blue or ultraviolet light. 

Regarding claim 7, Srivastava in view of Fink discloses the primary light source is a light 
emitting diode (paragraph 15). 
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Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821), in further view of Isoda (US 
2003/0186023). 

Regarding claim 8, Srivastava in view of Fink discloses all of the claimed limitations 
except for the primary light source is an infrared light source and the secondary light has a higher 
energy than the infrared light. 

Isoda discloses the primary light source is an infrared light source and the secondary light 
has a higher energy than the infrared light (paragraph 2), for the purpose of generating infrared 
light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the primary light source is an infrared light source and the secondary light has 
a higher energy than the infrared light disclosed by Isoda in the light emitting device disclosed 
by Srivastava, for the purpose of generating infrared light. 

Regarding claim 9, Srivastava in view of Fink discloses the primary light source is a red 
light emitting diode (paragraph 1 1). 

Claims 10-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821). 
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Regarding claim 10 5 Srivastava discloses all of the claimed limitations except for the 
phosphor material comprises a plurality of nanoparticles. 

Fink discloses the phosphor material comprises a plurality of nanoparticles (paragraph 3), 
for the purpose of higher efficiency (paragraph 4). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the phosphor material comprises a plurality of nanoparticles disclosed by Fink 
in the light emitting device disclosed by Srivastava, for the purpose of higher efficiency. 

Regarding claim 1 1 , Fink discloses the nanoparticles comprise a Group IV semiconductor 
(abstract). 

The reason for combining is the same as for claim 10 above. 

Regarding claim 12, Fink discloses the nanoparticles have an average particle diameter of 
from 1 to 150 angstroms (paragraph 17). 

The reason for combining is the same as for claim 10 above. 

Regarding claim 14, Fink discloses the Group IV semiconductor is silicon (abstract). 
The reason for combining is the same as for claim 10 above. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Srivastava 
(2003/0067265) in view of Fink (US 2003/0057821), in further view of Kim (US 
2004/0109666). 
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Regarding claim 15, Srivastava in view of Fink discloses all of the claimed limitations 
except for the Group IV semiconductor is germanium. 

Kim discloses the Group IV semiconductor is germanium (paragraph 74), for the purpose 
of providing electrical communication between layers and source of electrical energy (paragraph 
25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the Group IV semiconductor is germanium disclosed by Kim in the light 
emitting device disclosed by Srivastava in view of Fink, for the purpose of providing electrical 
communication between layers and source of electrical energy. 

Claims 16-19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821). 

Regarding claim 16, Srivastava discloses a light emitting device comprising: (a) a 
primary light source (figure 2, 1) which emits primary light (figure 2, 2); and (b) a phosphor 
material (figure 2, 3, paragraph 50) which absorbs at least a portion of the primary light and 
emits a secondary light (paragraph 18), wherein the secondary light or the combination of the 
secondary light with the primary light comprises a white light (paragraph 19). 

Srivastava does not disclose the phosphor material comprising a plurality of nanoparticles 
and the white light is produced with an efficiency of at least 30 lm/w. 
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Fink discloses the phosphor material comprising a plurality of nanoparticles (paragraph 
3), for the purpose of higher efficiency (paragraph 4). 

The white light is produced with an efficiency of at least 30 lm/w does not have a 
patentable weight since it is operational limitation and does not affect the structural limitation of 
the claim. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the phosphor material comprising a plurality of nanoparticles disclosed by 
Fink in the light emitting device disclosed by Srivastava, for the purpose of higher efficiency. 

Regarding claim 1 7, Fink discloses the nanoparticles comprise a Group IV semiconductor 
(abstract). 

The reason for combining is the same as for claim 16 above. 

Regarding claim 18, Fink discloses the nanoparticles have an average particle diameter of 
from 1 to 150 angstroms (paragraph 17). 

The reason for combining is the same as for claim 16 above. 

Regarding claim 19, Srivastava in view of Fink discloses the phosphor material has an 
emission profile comprising red, green, and blue emission peaks, since the emission profile 
comprising red, green, and blue emission peaks is an intrinsic property of the phosphor that is 
disclosed by Srivastava in view of Fink. 
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Regarding claim 20, Fink disclose the Group IV semiconductor is silicon (abstract). 
The reason for combining is the same as for claim 16 above. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Srivastava 
(2003/0067265) in view of Fink (US 2003/0057821), in further view of Kim (US 
2004/0109666). 

Regarding claim 21, Srivastava in view of Fink discloses all of the claimed limitations 
except for the Group IV semiconductor is germanium. 

Kim discloses the Group IV semiconductor is germanium (paragraph 74), for the purpose 
of providing electrical communication between layers and source of electrical energy (paragraph 
25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the Group IV semiconductor is germanium disclosed by Kim in the light 
emitting device disclosed by Srivastava in view of Fink, for the purpose of providing electrical 
communication between layers and source of electrical energy. 

Claims 22-23, 26, 30-33 and 40 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Srivastava (2003/0067265) in view of Fink (US 2003/0057821). 

Regarding claim 22, Srivastava discloses a light emitting device comprising: (a) a 
primary light source (figure 2, 1) which emits primary light (figure 2, 2); and (b) a phosphor 
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material (figure 2, 3, paragraph 50) which absorbs at least a portion of the primary light and 
emits a secondary light (paragraph 1 8), wherein the secondary light or the combination of the 
secondary light with the primary light comprises a white light (paragraph 19). 

Srivastava does not disclose the phosphor material comprising a plurality of 
nanoparticles, the nanoparticles comprising a Group IV semiconductor. 

Fink discloses the phosphor material comprising a plurality of nanoparticles (paragraph 
3), the nanoparticles comprising a Group IV semiconductor (abstract), for the purpose of higher 
efficiency (paragraph 4). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the phosphor material comprising a plurality of nanoparticles, the 
nanoparticles comprising a Group IV semiconductor disclosed by Fink in the light emitting 
device disclosed by Srivastava, for the purpose of higher efficiency. 

Regarding claim 23, Srivastava discloses the primary light is ultraviolet or blue light 
(paragraph 11). 

Regarding claim 26, Srivastava discloses the primary light source is a fluorescent lamp 
(paragraph 3). 

Regarding claim 30, Fink discloses the nanoparticles have an average particle diameter of 
from 1 to 150 angstroms (paragraph 17). 

The reason for combining is the same as for claim 22 above. 
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Regarding claim 31, Srivastava in view of Fink discloses the phosphor material has an 
emission profile comprising emission peaks in the green to red regions of the visible spectrum, 
since emission peaks in the green to red regions of the visible spectrum is an intrinsic property of 
the phosphor that is disclosed by Srivastava in view of Fink. 

Regarding claim 32, Srivastava in view of Fink discloses the phosphor material has an 
emission profile comprising emission peaks in the blue to red regions of the visible spectrum, 
since the emission peaks in the blue to red regions of the visible spectrum is an intrinsic property 
of the phosphor that is disclosed by Srivastava in view of Fink. 

Regarding claim 33, Fink discloses the Group IV semiconductor is silicon (abstract). 
The reason for combining is the same as for claim 22 above. 

Regarding claim 40, Srivastava discloses the nanoparticles are dispersed in a binder 
(paragraph 47). 

Claims 24-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821), in further view of Odaki (US 
2004/0145307). 
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Regarding claim 24, Srivastava in view of Fink discloses all of the claimed limitations 
except for the primary light comprises wavelengths of from 320 nm to 480 nm and the secondary 
light has a lower energy than primary light. 

Odaki discloses the primary light comprises wavelengths of from 320 nm to 480 nm and 
the secondary light has a lower energy than primary light (paragraphs 9 and 56), for the purpose 
of generating blue or ultraviolet light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the primary light comprises wavelengths of from 320 nm to 480 nm and the 
secondary light has a lower energy than primary light disclosed by Odaki in the light emitting 
device disclosed by Srivastava, for the purpose of generating blue or ultraviolet light. 

Regarding claim 25, Srivastava discloses the primary light source is a blue light emitting 
diode or an ultraviolet light emitting diode (paragraph 1 1). 

Regarding claim 26, Srivastava discloses the primary light source is a fluorescent lamp 
(paragraph 3). 

Claims 27-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821), in further view of Isoda (US 
2003/0186023). 
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Regarding claim 27, Srivastava in view of Fink discloses all of the claimed limitations 
except for the primary light source is an infrared light source and the secondary light has a higher 
energy than the infrared light. 

Isoda discloses the primary light source is an infrared light source and the secondary light 
has a higher energy than the infrared light (paragraph 2), for the purpose of generating infrared 
light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the primary light source is an infrared light source and the secondary light has 
a higher energy than the infrared light disclosed by Isoda in the light emitting device disclosed 
by Srivastava in view of Fink, for the purpose of generating infrared light. 

Regarding claim 28, Srivastava discloses the primary light source is a red light emitting 
diode (paragraph 1 1 ). 

Claims 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Srivastava 
(2003/0067265) in view of Fink (US 2003/0057821), in further view of Isoda (US 
2003/0186023), in further view of Kashima (US 2004/0124352). 

Regarding claim 29, Srivastava in view of Fink, in further view of Isoda discloses all of 
the claimed limitations except for the primary light source is a halogen lamp or an incandescent 
lamp. 



Application/Control Number: 10/814,295 Page 15 

Art Unit: 2879 

Kashima discloses the primary light source is a halogen lamp or an incandescent lamp 
(paragraph 46), for the purpose of generating infrared light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a halogen lamp or an incandescent lamp for the primary light source disclosed 
by Kashima in the light emitting device disclosed by Srivastava in view of Fink, in further view 
of Isoda, for the purpose of generating infrared light. 

Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Srivastava 
(2003/0067265) in view of Fink (US 2003/0057821), in further view of Kim (US 
2004/0109666). 

Regarding claim 34, Srivastava in view of Fink discloses all of the claimed limitations 
except for the Group IV semiconductor is germanium. 

Kim discloses the Group IV semiconductor is germanium (paragraph 74), for the purpose 
of providing electrical communication between layers and source of electrical energy (paragraph 
25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the Group IV semiconductor is germanium disclosed by Kim in the light 
emitting device disclosed by Srivastava in view of Fink, for the purpose of providing electrical 
communication between layers and source of electrical energy. 
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Claims 35-39 are rejected under 35 U.S.G. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821), in further view of Lee (US 
2004/0036130). 

Regarding claim 35, Srivastava in view of Fink discloses all of the claimed limitations 
except for the nanoparticles comprises core/shell nanoparticles comprising a Group IV 
semiconductor core and an inorganic shell. 

Lee discloses the nanoparticles comprises core/shell nanoparticles comprising a Group IV 
semiconductor core and an inorganic shell (paragraphs 77 and 78), for the purpose of emitting 
light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the nanoparticles comprises core/shell nanoparticles comprising a Group IV 
semiconductor core and an inorganic shell disclosed by Lee in the light emitting device disclosed 
by Srivastava in view of Fink, for the purpose of emitting light. 

Regarding claim 36, Lee discloses the inorganic shell comprises ZnS or CdS (paragraphs 
77 and 78). 

The reason for combining is the same as for claim 35 above. 

Regarding claim 37, Lee discloses the core comprises silicon and the shell comprises Ge 
(paragraphs 77 and 78). 

The reason for combining is the same as for claim 35 above. 
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Regarding claim 38, Lee discloses the core comprises silicon and the shell comprises Ge 
(paragraphs 77 and 78). 

The reason for combining is the same as for claim 35 above. 

Regarding claim 39, Lee discloses the core comprises germanium and shell comprises Si 
(paragraphs 77 and 78). 

The reason for combining is the same as for claim 35 above. 

Claims 41-43 are rejected under 35 ILS.C. 103(a) as being unpatentable over 
Srivastava (2003/0067265) in view of Fink (US 2003/0057821), in further view of Shiang 
(US 2004/0027062). 

Regarding claim 41, Srivastava in view of Fink discloses all of the claimed limitations 
except for the primary light source comprises an electroluminescent device. 

Shiang discloses the primary light source comprises an electroluminescent device 
(paragraph 43), for the purpose of generating light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the primary light source comprises an electroluminescent device disclosed by 
Shiang in the light emitting device disclosed by Srivastava in view of Fink, for the purpose of 
generating light. 
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Shiang discloses the primary light source comprises an organic light emitting material 
(paragraph 45). 

The reason for combining is the same as for claim 41 above. 

Shiang discloses the nanoparticles are dispersed in the organic light emitting material 
(paragraph 45). 

The reason for combining is the same as for claim 41 above. 

Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fink (US 
2003/0057821) in view of Singh (Nanoparticulate Materials) which is the Applicant's 
admitted prior art. 

Regarding claim 44, Fink discloses a phosphor material comprising a plurality of 
luminescent group IV semiconductor nanoparticles dispersed in a binder (paragraph 21). 

Fink does not disclose the plurality of luminescent group IV semiconductor nanoparticles 
having a polydisperse size distribution (page 20, lines 11-12), for the purpose of having higher 
efficiency (page 21, conclusion, line 4). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the plurality of luminescent group IV semiconductor nanoparticles having a 
polydisperse size distribution disclosed by Singh in the phosphor material disclosed by Fink, for 
the purpose of having higher efficiency. 
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Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fink (US 
2003/0057821) in view of Singh (Nanoparticulate Materials) which is the Applicant's 
admitted prior art, in further view of Kinlen (US 2004/0018382). 

Regarding claim 45, Fink in view of Singh discloses all of the claimed limitations except 
for a phosphor material further comprising a plurality of electroluminescent particles dispersed in 
the binder. 

Kinlen discloses a phosphor material further comprising a plurality of electroluminescent 
particles dispersed in the binder (paragraphs 31 and 61), for the purpose of emitting light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a phosphor material further comprising a plurality of electroluminescent 
particles dispersed in the binder disclosed by Kinlen in the phosphor material disclosed by Fink 
in view of Singh, for the purpose of emitting light. 

Claim 46 is rejected under 35 U.S.C 103(a) as being unpatentable over Fink (US 
2003/0057821) in view of Singh (Nanoparticulate Materials) which is the Applicant's 
admitted prior art, in further view of Roberts (US 2002/0004251). 

Regarding claim 46, Fink in view of Singh discloses all of the claimed limitations except 
for the binder is an electroluminescent polymer. 

Roberts discloses the binder is an electroluminescent polymer (paragraph 97), for the 
purpose of emitting light. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the binder being an electroluminescent polymer disclosed by Roberts in the 
phosphor material disclosed by Fink in view of Singh, for the purpose of emitting light. 
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